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FOREWORD 


This report details the performance of the payload section during the 
operational phase of the Program riignt Test Vehicle 1177. 


Lockheed Missiles and Space Company has responsibility for evaluat- 
ing payload performance under the System Integration and "J'' System 
contracts. 


This document is the final payload test and performance evaluation 
report for Missions 1008-1 and 1008-2. | 
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INTRODUCTION... - 


This repor! presents the final performance evaluation of Missions 
1008-1 and 1008-2 of the Corona Program. The purpose of this report 
is to define the performance characteristics of the J-10 payload system, 
to identify the source of in- flight anomalies and recommend the appropriate 
corrective action. —, 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
facilities of NPIC and AFSPPL. The off-line evaluation using Corona 
engineering photography acquired over the United States was performed 
at the individual contractors plants. 


The quantitative data used for this report is obtained from govern- 
ment organizations. The diffuse density data, visual RES values and 
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude 
error values, frame correlation times are made at NPIC who also stpply~= :*" ae 


the — Summary and MTF/AIM resolution reports published by 


Computer programs developed by A/P are utilized to calculate and an ee 
plot the frequency distribution of the various contributors to image smear =~ 
to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures... Computer 


analysis of the exposure, processing and illumination data provides the . 
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SECTION 1 


SYSTEM PERFORMANCE 


A. MISSION OBJECTIVES 


The payload section of Mission 1008, placed into orbit by Flight Test 
Vehicle #1177 and SLV-2A booster #404, consisted of two panoramic 
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 
a space structure to enclose the cameras and provide mounting surfaces 
for all equipments. Figure 1-1 presents an inboard profile of the J-10 
payload system. This Corona "J" system is designed to acquire search 
and reconnaissance photography of selected areas of the earth from 
orbital altitudes. The planned mission was two, four day photographic 
periods with no deactivation. 


B. MISSION DESCRIPTION 


The payload was launched from Vandenberg Air Force Base (VAFB) 
at 2314:04 Z (4:14:04 PDT) on 10 July 1064. Ascent and injection were 
normal and the achieved orbit within nominal tolerances. Tracking and 
command support was effected by the Air Force Satellite Control Facilit 
isting of tracking and command stations at 








con yva alifornia. Mission 1008-1 
consisted of three days operation and was completed by air recovery on 

13 July 1964. The mission was one day shorter than originally planned as 
the programmed operations filled the take-up cassette. Mission 1008-2 

was completed with an air recovery on 17 July 1964 following four days of 
photographic operations. 


, 


The comparison of the planned and actual orbit parameters is tabulated 
as follows: iam 
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Parameter Planned 
Period (minutes) 91.06 
Perigee (n. m.) 100. 01 
Apogee (n. m. ) 260. 27 
Eccentricity 0.0222 
Inclination (deg. ) 85:0 °° 
Argument of Perigee (deg. ) 139.3 





Orbit 7 

Actuals 

91,.01.0 LoS - 
99.44 
259.05 
0.0220 

85.0. 25 shea ty 
139.2 


All of the film carried was exposed and recovered. Both recoveries 
were nominal with impact points approximately five to fifteen miles from . . 
predictions. The Agena vehicle encountered problems in the right horizon 
sensor between orbit aine andtwenty. After orbit twenty the sensor 
operated properly including a de-activate/re-activate cycle between orbits 


117 and 164. 


C. PANORAMIC CAMERAS 


The Master and Slave panoramic cameras operated throughout both 
missions with no significant problems and produced excellent photographic 3 
coverage. The cloud cover and atmospheric haze observed in the photography 


was abnormally high. A small area on the aft camera formats during the ~ 


wie 7 


majority of Mission 1008-1 contained a small soft focus area which was not 
present during Mission 1008-2. 


D. STELLAR-INDEX CAMERAS 
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The Stellar-Index camera operated properly throughout Mission 1008-1. 
The star imagery and terrain detail were satisfactory for the desired 


attitude determination and relative orientation. 
during Mission 1008-2 experienced shutter problems during the last 75% 
of the mission as the shutter remained open continuously. The resulting 
terrain photography was unusable and the stellar photography was some- 
what fogged however still usable for attitude determination. _ 
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E. OTHER SUB-SYSTEMS 


The clock, instrumentation, command and thermal control sub-systems 
performed satisfactorily through both missions. 


F. CONCLUSIONS 


Mission 1008-1 and 1008-2 achieved the objective of acquiring high. - 
quality search and reconnaissance photography from orbital altitudes. 


G. RECOMMENDATIONS 


The evaluation and analysis of the data produced by both missions has 
resulted in the following recommendations: 


1. Continue the analysis of Stellar-Index camera failures to 
preclude the re-occurrence of future data loss. 


sane a os Pe S Ee er ane “plete tc: 
tire eee no ae 


2. Incorporate additional radiation shielding on the film chute of 
the "A'' Stellar-Index camera. 


3. Investigate the cause of cloud flare and incorporate the os ees 
necessary modifications to preclude re-occurrence. = 0 ="#fR <7 # #EP E53 


4. Continue the analysis of the cause of soft focus areas in 
the panoramic photography. 
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SECTION 2 


PRE-FLIGHT SYSTEMS TESTS.) ne 


A. ENVIRONMENTAL TESTING 


1. 


Test Objective 
Bea eke a eagee S o 


As a standard procedure, the J payload systems are subjected to 
thermal/altitude environmental testing which simulates orbital 
environment. One of the purposes of this test is to demonstrate 
the system susceptability to corona discharge. Such discharge 
fogs the film thus degrading the operational photography. 


Test Summary 


In order to simulate thermal and altitude conditions in orbital . 
flight, the J-10 payload system went to the HIVOS chamber on 

19 April 1964. Three days of "A" bucket operations, one day. _ 
of soak, and two days of "B" bucket operations comprised the © 
HIVOS test. The following anomalies were noted during this test: 
T/M Point 13-37 was open; T/M Point 13-53 was out of band low; 
T/M Point 11-13 was zero and had occasional 60-cycle noise; - Ss 
the "A" bucket S/I failed; in orbit 3 of day 2 the 28th bit of the. © *.).40.24 
clock came on prematurely causing a gross clock error; at = © 
transfer in the cut and wrap sequence the +24 volt unregulated 

monitor jumped up to 39.9 volts for one commutator readout; 

a few scattered instances of possible payload movement during =.=: See 
scan period were noticed, and corona was evident on the master 

payload. 


A second orbital simulated flight test was conducted on the J-10 
payload system. This test was conducted in the TASC chamber 

on the first and second of May in a one-day ''B" bucket mode. 

The following anomalies were noted during this test: a few 
scattered instances of possible payload movement during scan’ 
period were noticed; and the V/H pot was open for the lasttwo =. 
orbits of the test. } 


For both the HIVOS and TASC tests the panoramic instrument 
cycle rate repeatability error did not exceed + 3% and generally 
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was between + 1% and + 2%. The cycle rate repeatability error 
was predominantly slow for the peter test and both slow one 
fast for the TASC test. ae . 


All T/M instrumentation points that had been defective during 

the HIVOS test were corrected for the TASC test and performed 
satisfactorily. Based upon the data analysis of the two tests on 

the J-10 payload system, it appears that the panoramic instruments 
are acceptable for flight. ee ee ee 


Instrumentation Performance 


A conflict between the film footage pots and the cycle counters was 
observed for both the HIVOS and TASC tests. The delta difference 
_ between film footage pot readings and cycle counter readings 
indicates a rather large discrepancy. These discrepancies are 
apparent for both the master and slave instruments and for both 
buckets. These delta differences are listed below: 





Test Bucket ‘Camera “> Delta)° #0 bes ee et 
#1 - HIVOS A Master 74 

#1 - HIVOS A Slave | W200 = 

#1 - HIVOS B Mas a a eee 1 37° a EH BE? Sete 8 ang 
#1 - HIVOS B Slave 

#2 - TASC B Master... .... 

#2 - TASC B Slave 





This frame count differential is not abnormally high for environ- 
mental testing. The anomaly is caused by the inability to match 
the full range impedence of the film footage pot to the recorder, 
the scale of the recorder which produces reading errors and the 
test equipment ground loops. Prior experience has shown that 
the on-orbit accuracy is much greater hence no action was 

taken to modify the flight hardware. 


Thermal Environment 


Temperatures were reduced once each day for the five days of 
active operation for the HIVOS test, and twice during the one-day 


ranr: 
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TASC test. Two self-heating tests were conducted during the 
soak period of the HIVOS test. The first test was invalid due to 
an operate error, but the second test was deemed valid, and 3 
graphs of sensor temperature rise versus time have been made. 
Table 2-1 shows the average instrument temperatures, excluding 
the lens scan arm sensor which is usually significantly higher, 
at various times throughout the two tests. Figure 2-1 has the 
plots of the self-heating characteristics of the sensors. 
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Pressure Environment 


The internal camera pressure experienced during the HIVOS test 
is plotted in Figure 2-2 as a function of frame number. Pressures 
in the corona discharge sensitive region were present during all 
operations. 


Panoramic Camera Performance 


Evaluation of the film metered through the panoramic cameras 

during the HIVOS test showed that both the Master camera; seriah:22%+:i4 
number 150, and the Slave camera, serial number 151, displayed | " 
some start-up corona discharge during the "A" mission operations. 

The frequency of the discharge and the resulting fog level were _— 
within the acceptance criteria. The Slave camera exhibited this , =e 
same level of fogging during the "B" mission operations and was -?’?* er 
considered acceptable for flight. 





The Master camera film from the "B' mission contained a large eae 
amount of corona discharge fogging in a 2 pi pattern during the =" = 
first 25 to 30 frames after camera start-up. The camera was 

not acceptable for flight and it was recommended that the metering 

rollers be replaced. 


After the replacement of the metering rollers the J-10 system was 
subjected to a repeat environmental test in the TASC chamber. 
Evaluation of the film metered during the test showed that the 

corona discharge fogging of both cameras was within the acceptance 
criteria. : 
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AVERAGE INSTRUMENT TEMPERATURES DURING THE TESTS 
NOT CORRECTED FOR SELF-HEATING HIVOS | 


Instrument #1 


Scan Arm #1 


Instrument #2 


Scan Arm #2 


Instrument #1 


Scan Arm #1 


Instrument #2 


Scan Arm #2 


Instrument #1 


Scan Arm #1 


Instrument #2 


Scan Arm #2 


Day #1 - Rev. #1 Day #2 - Rev. #2 Day #3 - Rev. #9 


89.9 : 97.7 101.6 
110.1 113.9 125.4 
91.3 98.1 0° ”~«SCL AL 
110. 1 117.7 112.6 


Day #5 - Rev. #1 Day #6 - Rev. #12 


88.4 75.5 
98. 8 95, 2 
84.9 74.1 
88. Oo ‘ . 90. 3 es ue Ws “eprom os Bar “ fesse git 
. TASC. 
Day #1 - Rev. #1. Day #1 - Rev. #16 ae eas 
84.1 82.9 
86.8 84.6 
105.3 99.0 
TABLE 2-1 
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Stellar-Index Camera Performance 


Stellar-Index camera #D-48 was operated during the "A" mission’ ~ =~ 
HIVOS test and camera #D-38 during the 'B" mission. Camera 
D-48 exhibited some metering anomalies during the test however 
all other camera functions were normal. The corona discharge 
fogging was within the acceptance criteria hence the camera was 
considered flightworthy after correcting the meter problem. 
Camera D-38 operated normally throughout the ''B" mission test 
however examination of the Index camera film showed that 80% of 
the formats were fogged due to corona discharge. The camera 
was not considered acceptable for flight and it's neturn to Itek 
for rework was recommended. : ghar es 


Camera D-48 was installed in the "B" position during the TASC 

test. The stellar shutter failed in the open mode during 20% of 

the operations. The corona discharge fogging was within the 

acceptance criteria. Subsequent testing in the TEAL chamber, 

after shutter modifications, determined that camera D- 48 Was week 
acceptable for flight. ss 


B. RESOLUTION TEST 


The dynamic resolution test of the J-10 payload system was per- °° 20°43 
formed at the A/P facility on 7 May 1964. Each panoramic camera 
photographed high and low contrast resolution targets. The result- 

ing through focus resolution data is shown in Figure 2-3 for the eee 
Master camera and in Figure 2-4 for the Slave camera. ~ °2* * 3° 3 





C. LIGHT LEAK TEST 


The examination of the film threaded in the J-10 system during the 
light leak test determined that no film fogging was present. The 
light tight integrity of the system was considered acceptable HE 
flight. 
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SECTION 3 


FLIGHT OPERATIONS © - 


INSTRUMENTATION AND TELEMETRY PERFORMANCE 


The instrumentation and telemetry system performance was completely 
satisfactory throughout the flight. The TLM commutator was hard- ae 
wired and ran continuously for the life of the satellite. This was the 
second system to be hard-wired in order to overcome the start-up 
deficiency. 


The take-up footage monitors shifted from their preflight calibrations. 
This shift is attributed to the difference in the impedance load and the 
supply voltage from the calibration to flight. The preflight calibration 
procedure has been changed to correct this deficiency. 


THERMAL ENVIRONMENT 


a 7 pe Se ee ae ae te: oe 5 Ries = Pore 
fees ge «eS oa > Pa ig-g = 


The thermeal Gonteolod this mission wae within toleranice:, “The average 
panoramic camera temperatures during the "A" mission ranged from 

69 F. to 61°F. This was within specification limits, but was 5 to 10 

lower than predictions, as shown by Figures a 1 and 3-2. 
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Tables 3-1 and 3-2 prese e real time cneenial data. All of this 
data was obtained during Tracking Station acquisitions and was 


corrected for self-heatin re applicable. ee 
io Mateo m, ome hohe 9 a aie 3 i 





CLOCK PERFORMANCE 


The clock performance was normal throughout both the "A" and "B" 
missions. A linear fit of the system time data to the clock data 
indicated the clock was running fast by 29 milliseconds per twenty-four 
hours. The maximum correction between the raw data and the fitted 
data was 13 milliseconds. 


PANORAMIC CAMERA PERFORMANCE - Seb ek dad 


The performance of the Master camera, S/N 150, was nominal for both 
the "A" and ''B" nrissions. A total of 5852 frames were exposed which 
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completely depleted the Might supply. The cycle rates of the unit 
varied from the predicted rates by 1 percent fast to 3 percent Slow. . e 


The performance of the Slave camera, S/N 151, was also nominal for 

both missions and a total of 5859 exposed frames were obtained from 

this unit. The inflight cycle rates varied from the predicted rates 

by 1 percent fast to 2.5 percent slow. 

STELLAR-INDEX CAMERA PERFORMANCE > 8 A at EL, gE See 


The A" mission Stellar/Index Camera performed normally throughout 
its mission. Complete consumption of the index film was observed ‘on 
the 2935th frame of the master panoramic, which was two S/I frames 
short for this mission. a ca a 
The performance of the second Stellar/Index Camera was normal for 

the first quarter of the 'B" mission. After 107 frames of operation, 

the index shutters failed in the open position and remained open through 

the depletion of the S/I film. Two orbits prior to the ''B" recovery 





the index shutter was observed to be firing during the shutter wiiiding “eS *4 


ae 


cycle. 











SECTION 4 


MISSION 1008-1 RECOVERY SYSTEM 


SRV #640 was received at A/P on 5 September 1963. The receiving 
weight was 151 pounds. After modifications and incorporation of out- 
standing E.O.'s, testing was completed for integration to the J-10 system, | 7 


The following major modifications were made toSRV #640 during the 
system test phase at A/P: 


1. 11 February 1964 (FEDR 1254); the forebody, S/N 110 was 
removed for use on M-27. It was replaced by S/N 180. | 


aw 


2. 15 April 1964 (FEDR 1304); a faulty resistor in telemetry 
tray S/N 111 resulted in it being replaced by S/N 109. 


The SRV was shipped to VAFB on 18 April 1964. The Fecovery ee ee ee 
battery connector was replaced after inproper mating. Sader: a 
The capsule was successfully air recovered on orbit 49. The recovery 

system performance was nominal, as shown by Table 4-1. Actual a a nt 
point was reported to be i6 + 5 miles from predicted. os wR. ee BR 


The only abnormality was in the capsule telemetry channel 9 which did 
not indicate the #2 recovery battery voltage. The voltage is monitored 
through two circuits during the recovery sequence and neither: ,one_ indicated a 
voltage to the redundant programmer. After recovery, extensive tests of 
the capsule programmer and battery did not reveal any abnormalities. 


The Temp- Plate temperature indicator locations and the temperature 
ranges experienced are shown in Figures 4-1 to 4-3. 
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TABLE 4-1 


RE-ENTRY SEQUENCE OF EVENTS 7 oa, a 
MISSION 1008-1 | : . ie Mea 3 


Delta Time 


Event System Time Actual Nominal 
Transfer 9461.02 =.) 3 te ge ta oe Se Ares 
Electrical Disconnect 5461.94 92 9007 tS 
Separation 5463. 02 2.00 2.0 + 25 * 
Spin 5465. 34 3. 40 3.4 + .30 ** 
Retro 5472.90 — 7, 56 7.55+.45 — 
Despin 5483.61 10.71 10.75 + .54 
T/C separation 5485. 10 1. 49 1.5 +.15 
Voltage Mon. Closed 5580. 14 118. 20 104.0 + 44. 
"G" Switch Open 5981.91 401.77 «0 TTS 
Parachute Cover Off 6016. 21 34, 30 34.0 41.5 
Drogue Chute Deployed 6016. 86 . 65 63+ .08 Z 
Drogue Chute Release 6027. 03 10.17 10.05 # 1:0 83g 
Main Chute Deployed 6027. 58 soo 80 + .20 
Main Chute Disreefed 6031.61 ; 4. 03 - oe iat Ae sees 
* From Transfer 
** From Elect. Disc. 
Spin Rate 66.0 RPM 3 
Despin Rate 6.6 RPM | z 


Retro Velocity 884.8 FT/SEC. 
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SECTION 5 


MISSION 1008-2 RECOVERY SYSTEM ee ee 


SRV #641 was received at A/P on 6 September 1963 and weighed 149 
pounds. Following modifications and incorporation of open E.O. 's the 
SRV was integrated to the J-10 system. 


The following major anomalies and subsequent corrective actions 
were encountered during systems tests at A/P: 


i. A blown fuse in the recovery tray was replaced. 


2. The recovery programmer, S/N F-1, was replaced by 
S/N LOT L-6. 


3. Cracks in the forebody resulted inS/N 119 being replaced 
_by S/N 168. | 


The SRV was shipped to VAFB on 18 April 1964. At VAFB minor “=? 
wiring problems resulted in rework of the W2P1 plug and the ARM-2 


connector. | 
The second mission capsule was successfully air recovered on orbit 1125 ‘ oe 
The recovery system performance was nominal as shown by Table 5-1 and ~*~ 
the actual impact point was reported to be as predicted + 5 miles. 
The location of the Temp-Plate temperature indicators and the . $20 Sa 


experienced temperatures are shown in Figures 5-1 to 5-3. 
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TABLE 5-1 
: _ RE-ENTRY SEQUENCE OF EVENTS 
‘MISSION 1008-2: - 
Delta Time 
Event System Time Actual Nominal 
Transfer 3494.42 0. i. cide te oS 
Electrical Disconnect - 3495.43 1.01 . 900” oe 
Separation 3496. 42 2.00 2.0 +.25 
Spin 3498. 80 3.37 3.4 +.30 
Retro 3506.35 7.55 7.55 + .45 
Despin 3516. 96 10. 61 10.75 +.54 
T/C Separation 3518. 48 1.52 1-5. +15 
Voltage Monitor Closed 3610.10 101.62. 104.0 + i nd aoe 
"G" Switch Open 4064. 05 453.95 eos 
Parachute Cover Off 4097.95 33.90 34.0 +1.5 
Drogue Chute Deployed 4098. 50 55. .63 +.08 ak 
Drogue Chute Release 4108.74 9.99 10.08 #i.0 3 
Main Chute Deployed 4109. 57 . 83 80 + .20 
Main Chute Disreefed 4113.57 , 4.00 2. 4,0. bd. 7. 





* From Transfer 


** From Elect. Disc. 


Performance 
Spin Rate No TLM Data 
Despin Rate 8.2 RPM (TLM Marginal) 


Retro Velocity 989.8 FT/SEC. 
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SECTION 6 


MASTER (FWD) PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


Component Serial Number 
Main Camera | 150 | 
Main Camera Lens 1272435 
Supply Horizon Camera 157 B 
Supply Horizon Camera Lens : ~ 812302 
Take-up Horizon Camera 161 A 
Take-up Horizon Camera Lens 813546 
Supply Cassette SC-12 
B. CAMERA DATA AND FLIGHT SETTINGS 

Main Camera: | 

Lens 24" ¢/3.5 © 0.0: VE ave 

Slit Width 0. 200" 

Filter Type Wratten 21 oa ces 

Film Type Eastman Ty pe 4404 preter alg id 
Supply (Port) Horizon Camera: 

Lens 55 mm f/6.8 

Aperture Setting f/6.8 

Exposure Time 1/100 second 

Filter Type Wratten 25 
é 


* aia ists ae 





a 
Take-up (Starboard) Horizon Camera: 
Lens | .55 mm £/6.8 — | le: 
Aperture Setting {/8.0 
Exposure Time 1/100 second 
Filter Type Wratten 25 
at ne = 


C. POST FLIGHT PERFORMANCE EVALUATION 


The quality of the photography produced by the Master camera was very 
good throughout both missions in low haze areas. The cloud cover during 
operations was quite heavy and the atmospheric haze was judged to be 
Significantly heavier than usual. These factors resulted in the conclusion 
that the overall photographic quality was somewhat lower than Mission 1007. 


The electro-mechanical operation of the camera system was normal 
during both missions. Minor degradation was caused in the photography 
as a result of the usual light leaks at the beginning and end of most camera, --::.-. 3g 
operations. A continuous minus density streak was noted along the film | . 
major axis during both missions. The streak could only be detected in 
areas where the terrain was relatively dark. The streak was caused by 
the supply spool puck arm roller. Procedural changes have been incor- ee 
porated to assure that the puck arm tension is correct prior to launch and ° 2°22 
to assure that the roller turns freely. 


Occasional flare was observed adjacent to cumulus clouds where the 
background was very dense, such as water. The anomaly has been noted °#++=% ie 
in many of the prior missions and has been common throughout the history 
of aerial photography. It is probably caused by the residual veiling glare 
of the lens and/or internal camera reflections. An investigation is under- 
way to ascertain the cause in the Corona system and devise a solution. 








SECTION 7 


SLAVE (AFT) PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


Film Type 


Lens 
Aperture Setting 
Exposure Time 


Filter Type 


Supply (Starboard) Horizon Camera: 


Eastman Type 4404 -- 


sag Baa Se ea pee 
3 SRR et a 


55 mm f/6.8 
{/8.0 

1/100 second 
Wratten 25 


Component _ Serial Number 

Main Camera . > 151 ; . 

Main Camera Lens 1312435 

Supply Horizon Camera 159B 

Supply Horizon Camera Lens 812307 

Take-up Horizon Camera 138A 

Take-up Horizon Camera Lens 812286 

Supply Cassette SC-12 

B. CAMERA DATA AND FLIGHT SETTINGS a NR 

Main Camera: 
Lens 24° £/3.5— 7 nis eee 
Slit Width 0.200" : ae 
Filter Type Wratten 21 


—“—" = de . 
we ‘ 





Take-up (Port) Horizon Camera: 


Lens 55 mm f/6.8 SE igh Sean. 8 
Aperture Setting {/6.8 

Exposure Time 1/100 second 

Filter Type | Wratten 25 


C. POST FLIGHT PERFORMANCE EVALUATION 


The photographic quality of the Slave camera film was essentially 
equal to the Master camera. The photography was slightly degraded by 
an area of soft focus which started during pass D-03 and continued during 
the remainder of Mission 1008-1. The magnitude of the degraded area, 
originally approximately three to five inches long by one to one and one 
half inches wide, was significantly reduced after pass D-31 and continued 
to reduce through D-47. The soft area was not present during Mission 


1008-2. 


The horizon camera fiducials and camera serial number failed to ~~» == "= 
appear intermittently during both missions. The exact cause of this 
anomaly has not been determined however the most probable cause is 
the intermittent failure of the capacitor in the lamp sync unit to discharge. 
ea aye mb 


34 Seu tx . 





SECTION 8 


PANORAMIC CAMERA EXPOSURE 


The exposure parameters of both the panoramic cameras were the 
normal 0. 200 inch wide slit and Wratten 21 filter used historically during 


summer flights. These conditions place the nominal exposure on the . 
‘intermediate level processing curve, as published  - 


their 4404 emulsion. 





The illumination conditions during the mission were relatively 
constant as the flight was conducted near the summer solstice. The 
frequency distributions of the solar elevations and solar azimuths en- 
countered during the photographic operations are shown in Figures 8-1 
to 8-4. 


The nominal exposure times are shown as a function of latitude 
for passes D-08, D-56 and D-104 in Figures 8-5 to 8-7. The sander 
level of processing for the original negative is based on the in-flight” ~ Pere eee 
performance estimate and is tabulated below with the peoceeane levels | 
reported b 


Mission Camera Primary Intermediate Ful ose — 
1008-1 FWD Predicted 0 100 0 - 7S 
Reported 4 32 64 
1008-1 AFT Predicted 0 at 100. ele. ced, phos 
Reported 4 eagg rots gant 2 rae 
1008-2 FWD Predicted 0 100 0 
Reported 3 31 66 
1008-2 AFT Predicted 0 100 0 
Reported 3 30 67 


The variation in the predicted and reported processing levels is 
generally consistent with the data observed from recent missions. The 
use of significantly greater percentages of full processing has been 
experienced throughout the Corona program. Further analysis and 
calculations are in process to attempt to ascertain the optimum exposure- 
processing conditions. 
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DIFFUSE DENSITY MEASUREMENTS 


Tables 9-1 and 9-2 list mission data supplied by AFSPPL. This data | 
includes the visual Reciprocal Edge Spread (RES) values, the area on the 
format in which the value was obtained and the general characteristics of 
the edge as shown on the data key page. The densitometric measurements 
of the base plus fog,, minimum and maximum terrain densities and the 
maximum cloud densities are also listed with other general data such as" 
solar elevation, latitude and overlap. A 


The columns are arranged in the following order: 





COLUMN | 

NUMBER HEADING DATA 

i - Ascending or Descending pass 

2-4 Pas Nbr Pass Number 

5 - FWD or AFT camera 

6-8 Frm Nor Frame Number : ee 
9-17 Areal RES’ RES data in area 1 

9-11 www With flight RES value 

12-14 AAA Across flight RES value : 
15 S Subject - see key 

16 T Terrain - see key | oA PRR ote tots 
17 Q Qualifiers - see bey. 

18-26 Area 2 RES RES data in area 2 

27-35 Area 3 RES __ RES data in area 3 

36-44 Area 4 RES RES data in area 4 

45-53 Area 5 RES’ RES data in area 5 

54-56  Dmin . Terrain minimum density 

57-59 D max Terrain maximum density 

60-62 D BtF Base plus fog density 

63-65 | LIM max Cloud maximum density 


ees Ne eee 


COLUMN 

NUMBER HEADING 
66-68 LAT 
68 T 

69-71 Sun Ele 
73-74 CLD 
75-76 OL 





Latitude 
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74 
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7 DATA. Bete Ses 


0 = North, 1 = South 
Solar Elevation 


Percent cloud cover 


The data key for the listings of the "Subject", "Terrain" and "Qualifiers" 


is shown below. 


I SUBJECT 
1. Buildings 
2. Roads, runways 
3. Tanks, A/C other man-made 
4. Non-cultural | 
t TERRAIN 
Flat 
Hilly 
Mountains 


Flat and snow 


Hilly and snow 


a wm ff WwW NHN 


Mountains and snow 


Hl EDGE QUALIFIERS 
Clear 

Snow 

Hazy 

Shadow 

Snow and Haze 
Snow and Shadow 
Haze and Shadow 
Snow, Haze and Shadow 


ol mm Oo +e», | NH Oe 
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NBR NOR WWWAAAS TQWWWAAASTOMWHAAAS I ONKWAAAS TQWWWAAAS TOMINHAXB4+FMAXLATELECLE: 


DOO1LFOOS 
OCOLFOL1 


DCO2Fr005 | 


LCO2FOLS 
COO2FO025 
COO2FO35 
OGO02F042 
OO03rvuu5 
DOO3FOLL 
DGOC3FO21 
SU03F031 
D003F041 
OCO3FU51 
CCO3FrCél 
uGO3r071 
DOO3FUS1 
COO3FU91 
DCO3FO92 
CCOSFGG5 
GocSrO1s 
OCOS5SFC25 
bOC5Fr035 
DCOS5F045 
DGOS5FC55 
LCO5F065 
OGCSFOT75 
bOOSsroes 
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059072422 


063080412 


— ow . 978678412 
652069412 
C7896 7422 


_ 661067431 


099104411 


_ 099099411 


994099114 


OGO5FC950850784211 


COOSF1GS 
bCOSF1LLS 
COOSFL2S 
COO6FOOS 
UCO6FOLS 
COOStoz5 
DCO&FO035 
UCSb6FL4SS 
cGC6rd055 
DOC6FCES5 
CCO6FG7S 
OCO6F085 
COO6FU9S 
LCO6FLGS 
oUCCSFilS 
CCUGEIL 25 
OCC6rF135 
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LGS5AL62 
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The diffuse density measurements made by AFSPPL were computer 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A study of sorting techniques showed that no 


absolute method was available to separ 
of the Processing History published by 
and processing transition phases are n : 






selected uses the base plus fog density values where measurements up to 


0.09 density are considered as having received Primary processing, 0.10 


the density values as the accuracy 
ppears rather low 
The sorting technique 


to 0.17 as Intermediate and above 0.17 density as Full. The percentage of - --:- <x. 
original negative that was processed at each level, based on the computer 
sort, is tabulated below with the predicted and reported processing percentages. 
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Mission Camera Primary 
1008-1 FWD Predicted 0 
Reported 
Computed 1 
1008-1 AFT Predicted 0 
Reported 4 
Computed 0 
1008-2 FWD Predicted 
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1008-2 AFT Predicted 
Reported 3 
Computed 0 


_. 409 


100 
32 
35 


27 
34 


. 100 


31 
27 


a apals ae 


100 
30 
29 


Intermediate 


pomig Ae Niece 


Full 
64 
64 


ome de 


69 
66 


- Fat Cees 
oF “ep ttn a ie 


66 
13 


fe abet et, 


BORE TAG. « 
0 


67 
71 


oe, 


The correlation of the computed percentages to the reported percentages 


is exceedingly good, particularly for Mission 1008-1. 


This is the same 


degree of correlation that was noted from the processing data of Mission 1006. 
It is concluded that the sorting technique is valid and that the lack of 


correlation noted in Mission 1007 may be due to a departure from nominal 


processing control. 


The tabulations of‘the density frequency distribution for Missions 
1008-1 and 1008-2 are.shown.in Tables 9-3 through 9-6. The graphical 








presentation of the density distribution are computer plotted in Figures 9-1 
through 9-42. 


Table 9-7 shows the distribution of the minimum terrain density measure- 
ments that are within and outside of the desired control range of 0.40 to 0. 90 
density. The percentage of values below 0. 40 is very small and approximately 
95% of these values are above 0.30 density. The percentage of over processed 
film is significant and cause for concern. it strongly indicates that proceasing 
should have been more consistent with the predicted levels. 7 


An extensive study is in process to ascertain the inter-relationship of 
the conditions of illumination, resulting densities and exposure-processing 
parameters. 
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PERFORMANCE MEASUREMENTS 


SECTION 10 





The panoramic photography acquired by both main cameras during 
Missions 1008-1 and 1008-2 received a MIP rating of 85. A summary 
is tabulated below of the visual RES values and MTF/AIM resolution values 


de PL as well as the MTF/AIM resolution values made by... 
The length of the microdensitometer slit is shown for 
eac F 






wide. 

Mission Camera 
1008-1 FWD 
1008-1 AFT 
1008-2 FWD 
1008-2 AFT 


Visual 
RES 350-<¢ 
80 80 
76 73 
82 - 84... 
79 91 


95 
89 


83 


- 96... 


AFSPPL ._ASFPPL 
43 


95 
98 


98 


97 


gh OB 


320-< 


column as various sizes are used. All slits are one micron 


High 


104 
106 


105 


The details of the measurement and computing techniques, targets 
measured and target locations are fully reported in the evaluation report 


published by AFSPPL a 
should be noted that the 
the original publication howe 


tributed. 


The 











al 


average of the highest readings of each edge. 
all readings is questionable as no valid reason can be ascertained for a 
measurement being greater than the resolution recorded however many 
factors can reduce the reading. 





ot duplicated in this report. “It” 
data has been recomputed since 
corrected values have not been dis- 


p sak = 
cae g Bt Ca i ee ee . 

o eee. a eer ae » Ke =a rer. 
tres Ss apagt aS ere 3 


data normally contains two readings of the same 
edge the tabulation shows both the average of all the readings and the | 
The value of the average of 


oe ote da eee e 
er ee a 








SECTION 11 


OBSERVED DATA® 000 0 eg 


Much of the engineering pass photography was characterized by heavy 
cloud cover and/or haze. Only one opportunity occurred for a quantitative 
analysis of camera performance. 


The first frames of pass D-31 were solid clouds. The ground track ~” ae 

opened over Duncan, Arizona but still too much haze for evaluation. 

Frame 12 (Fwd) contained Wilcox, Arizona 8 3/4" West of C/F where 

cars were barely discernable. Pass 31 material is not considered suitable 

for performance evaluation except to note the sharp horizon photography 

from both instruments. ee 
Pass D-47 contained no culture in the clear on the ground track. 

Indian Springs fixed target was edited out between frames 7-8 Fwd and 

12-13 Aft. Parumph resolution target appeared in 9 (Fwd) and 14 (Aft) 

11 1/8" West of C/F. The third group was readable in both directions, 

forward and aft. This group consists of 5' 5 1/8" wide bars. This indicates’? 

a ground resolution of 10' 10". The slant range was approximately 115 miles 

and produced a photo scale of 1:350,000. Hence, the cameras were both 

delivering about 106 lines per millimeter at this time. 2 se: aS 
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The computed system resolution of the Parumph target compares 
j e average of the higher MTF/AIM values measured by 
wii The target was pho on 13 July 1964. 
€ anning Report prepared by and published in... eee 





the AFSPPL report states that the temp ure was 107 degrees F., 
barometric pressure of 29.28" Hg, winds 10-18 mph from the south and 
the atmosphere contained 10% clouds with a light haze. The illuminance. 
of the black portion of the target was 900 foot lamberts and the white 
portion was 8750 foot lamberts. These readings show that the target 
contrast was approximately 9.73 to 1. Microdensitometric data is n 
available to calculate the image contrast. i 

To the south, on this same operation, many small boats could be 
isolated on lower Lake Mojave. These might, typically, represent a. 
5'-6' x 14'-16' dimension, however these objects were at high visual 
contrast and undoubt edly some image spread ‘increased their apparent 
size. 





at as 





Several airport runway signs were clearly readable, e. E.. "Lake 
Havasu City, Imperial County, Calexico. However, since the dimensions 
of these are unknown, little significance is attached to their readability. 

It would seem worthwhile to consider taking steps to obtain the dimensions 
of these and similar signs elsewhere (Modesto, Madera, Red Bluff, etc.) 
in areas usually covered by engineering passes. Such information could 
be used as an aid to evaluation when fixed or mobile targets are out of 
range or cloud covered. 


In summary, no culture was present in the clear, on the ground track ~~” 
in pass D-47. 


The forward camera had depleted the film supply spool by pass D-110. 
The Aft camera had enough film for 18 frames, though frames 16, 17 and 
18 were badly smeared and out of focus due to loss of tension. Indian Springs’ | 
fixed target appeared in the bonus area of frame 14, and at the west fiducial 
in frame 15. In neither case could the largest group be resolved. Also in 
frame 15 at the C/F, ona blacktop highway near Mesquite, Nevada, cars 
and trucks could be easily isolated. 
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SECTION 12 


MISSION 1008-1 STELLAR-INDEX CAMERA 6 Bae. 


A. COMPONENT ASSIGNMENT 


Component 


Camera 
Index Reseau 


Stellar Reseau 


B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


Index Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


C. POST FLIGHT EVALUATION 


Serial Number 
Be OM Tapes 8 oe eo cea 


45 
48 


85 mm f/1. 8 


2 seconds 


_ awecen = ow Awe ee om 


None er 


Eastman Type 4401 


38 mm f/4.5 
1/500 second 
Wratten -21 ae a 
Eastman Type 4400 


The camera operated properly throughout the mission with no observed 


equipment or photographic anomalies. 


Approximately 30% of each format 


was obscured due to baffle vignetting and baffle flare. This amount of: 


obscuration was predicted and is normal with the 11 inch extended baffle. 
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The analysis of Mission 1007 determined the cause of the zones of 
increased base plus fog density on the stellar film. It was not possible 
to apply the additional shielding to the film chute of the Mission 1008-17 
camera prior to launch hence four zones of high base plus fog were 
encountered. The location of these zones was predicted prior to recovery 
and evaluation of the film supported the prediction. 
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SECTION 13 


MISSION 1008-2 STELLAR-INDEX CAMERA.) 


A. COMPONENT ASSIGNMENT 


Component 
Camera 
Index Reseau 


Stellar Reseau 


B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


Index Camera: 
Lens 
Exposure | Time 
Filter Type : 
Film Type 


C. POST FLIGHT EVALUATION 


2 seconds... .... 
‘<=. : pa . ae". “- : 


~ 


Serial Number 
seca, “p39 os ee a - a U8 ta, sg oa 


JB 


28 
33 


85 mm f/1.8 


None 


Eastman Type 4401 





38 mm £/4.5 

1/500 second 
“Wratten 21 
Eastman Type 4400 





The camera operated properly during the first 20% of the mission at 
which time the Index camera shutter failed in an open state causing the 
complete loss of all subsequent terrain photography. The Index camera 
shutter failure also caused the fifth, sixth, and seventh frames from the 
Stellar camera platen, at sit times, to be eee to a point of being 


unusable. 
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The flare and Vien ded area ata were seasonally the s game as 
observed in Mission 1008-1. The flare intensity was very low. This 
reduction is attributed to the addition of low reflective paint to the — 
Recovery Barrel above the Stellar port. 
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SECTION 14 


‘VEHICLE ATTITUDE = * gia vase 


The vehicle attitude errors for both Mission 1008-1 and 1008-2 were 
derived from the reduction of the Stellar camera photography. This 
attitude data is supplied toA/P by NPIC. ii ssti‘(§ . ae 

; a Ras Set Ce eae re eae ee Fee, “in = REE Sp 

The attitude errors for each frame and the attitude control rates 
are calculated at the A/P computer facility. The computer also plots 
the frequency distribution of the rates and errors. Figures 14-1 
through 14-6 show these distributions for Mission auues 1 and Siguree 
14-7 through 14-12 for Mission 1008-2. og eee Ee CS 


The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the photographic operations, excluding 
the first six frames of each operation, and the total range of the errors 
and rates. 


= ee abe - 3 hot. SR “- sabe at note oe eg ne 
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Mission 1008-1 Mission 1008-2. 
Value 90% Range 90% Range 





Pitch Error (°) 0.59 -1.65to+0.95 0.63 -1.50 to+1.10. 3 
Roll Error (°% 0. 39 0t0+0.70 0.86 otto eo 
Yaw Error (°) 0.94 -1.35to+0.50 0.71  -1.15to+0.75 
Pitch Rate (°/hr) 43.8 -75 to +70 43.95.32 -90 to 49042: cea ee 
Roll Rate (°/hr) 23.9 -70to +95 24.0 -90to+70 


Yaw Rate (°/hr) 29.6 -74 to +60 32.5 -46to+44_ 
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IMAGE SMEAR ANALYSIS 


The frame correlation tape supplied to A/P by NPIC contains the 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time of each 
frame and compares the camera cycle rate with the ephemeris to * 
calculate the V/h mismatch. This data is combined with the vehicle 
attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs the 
total along track and cross track IMC error and the limit of ground 
resolution that can be acquired by a camera regardless of focal length 
and system capabilities. 


The computer rejects the first six frames of all operations as the 
large V/h error induced by camera start-up is not representative of the 
overall system operations. The frequency distribution of the Vi/herrors _ . 
and resolution limits are computer plotted and are shown if Figures 18-17 = = 
through 15-6. 


The summary table below presents the maximum V/h ratio errors and -......-- 





resolution limits that existed during 90% of the photographic operations Poe Sage J 
and the total range of values-during all operations that were computed: oe 
Mission 1008-1. Mission 1008-2 
Value - 90% Range +: ~ appee 90% 90% +, ae: Range su 
V/h Ratio Error (%) 2.9 -4.9to+l.9 2.8 -4.4t0+2.0_ 
Along Track 
Resolution Limit (ft ) 4.9 0 to 6.1 4.2 0 to 6.0 


Cross Track 
Resolution Limit (ft. ) 5.9 0 to 7.4 5.4 1.0 to 7.4 


ste 


The attitude control errors and the V/h errors are among the lowest 
observed from recent missions. The resulting resolution limits are 
correspondingly low and it is not felt that the camera system was smear 
limited during the missions. 
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SECTION 16 


RADIATION DOSAGE = * ~— Ee ae 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 4401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette. Both film types 
have been irradiated by LMSC at various levels and the base plus fog ~ . » eed 
densities recorded after controlled processing. | 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. The resulting base plus fog density measurement of. 
the dosimetér strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter strips 
and the radiation level equivalents. 





Mission 1008- 1 Mission 1008-2 
BtP = | teat: cna BA E-- eng See 
Emulsion Density Radiation Density "Radiation. ‘ 
Type 4401 0. 20 0.8R 0.20 0.8R 
Royal X Pan 0.30 0.6R 0.33 2. OTR. ge: sence r 


The mean total radiation seen by the take-up cassettes during aoe 
missions was approximately 0.7 roentgens. This level is somewhat 
than received during recent missions and is below the ‘level that will” 
degrade the panoramic photography. 
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- ae SECTION 17 


SYSTEM RELIABILITY 

Reliability calculations for the payload are based on a sample beginning 
with M-7. Hence both the major part of the Mural Program and the "J'' 
Program are covered in the calculation. For certain auxiliaries, i. e. 
the stellar-index camera and the horizon cameras, the Sample Sizeis 
changed to recognize incorporation of modified ‘equipment or new designs 
where reliability was one of the principal reasons for the modification. 
However, for primary mission function, the sample size is consistent with 
reliability reporting for the vehicie. 


The reliability estimates of this section deal exclusively with the pay- 
load. Failures to achieve orbit or vehicle induced failures are thereby 
excluded. Recoveries before a complete mission has been completed are 
considered as full missions providing that early termination was caused by 
reasons not connected with payload operation. Film quality is not considered 
in the reliability estimate calculation. Hence, only. electrical and mecnani ca oe 
functioning are considered.. wert eh ae, : ae aos 5 





The reliability estimate is also divided into primary and secondary 
functions. The primary functions are operation of the panoramic cameras, 
main camera door operation, operation of the payload clock, and recovery Fr oe 
operations. The secondary mission functions are horizon camera onehation = an 
excluding catastrophic open shutter failure mode, auxiliary data recording, 
and stellar-~index camera operation. 








Panoramic Camera Reliability | 


Sample Size - 60 opportunities to operate. 

One failure - capping shutter on slave instrument on system M-7. 
Assume - 3000 cycles per camera per mission. 

Estimated Reliability = 98.4% at 50% confidence level. 


Main Camera Door Reliability 
Sample Size - 30 vehicles x 2 doors = 60 opportunities to operate. 
1 major malfunction. door failed to eject for 7 passes, Mission 9048. 


1 minor malfunction, door failed to eject for 2 passes, Mission 1006. 
Estimated Reliability = 97. 4% at 50% confidence level. 
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Payload Clock Reliability 


Sample size - 31 completed missions in sample... -;. ge Re ag. 
No failures | 
Estimated Reliability = 97.9% at 50% confidence level. 
Estimated Reliability of Payload Functioning on orbit 
98.4 x 97.9 x 97.4 = 93.7% 


a 


Recovery System Reliability an oats — eal . Bye age ESS we: tafe Sere gy . cin : . “hee ae? % 


28 opportunities to recover 
1 failure - improper separation due to water seal - cutter failure. 


Estimated Reliability = 93.4% at 50% confidence level. 


care oahu Fs Sie, saa Lie bere, we bese, as SRS Fees 


Stellar-Index Camera Reliability 


Sample begins with M-13 

Sample size = 20 

Number of failures = 7 

Estimated Reliability = 70.5% at 50% confidence... a... 


hn 





Horizon Camera Reliability 


‘Sample includes M27, J5A J5B, J9A, J9B, and up. 
1 failure - center of format switch, Mission 1006 -=2° «ES ss <a 
Estimated Reliability of Single Camera = 89. 6% at 50% c confidence level. 
Estimated Reliability of Four Horizon Cameras at a Parallel 
Redundant System = 98.9% at 50% Contideace bevees 
Rs Sea ere aan ea ari aes ART A ae Ress caer SES 


ovizon Camere Door Reliability 









Sample size = 30 x 4 = 120 opportunities to operate. 
No failures have occurred. 
Estimated Reliability = 99.7% reliability at 50% confidence level. 


Stellar-Index Camera Door Reliability 


Terrain Door, Stellar Door, and deployment of Stellar Baffle 
are functions considered. 

Sample size = 19 x 3 = 57 chances to operate. 

One failure - stellar baffle failed to deploy. 

Estimated Reljability = 97.1% at 50% confidence level. 
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